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(54) Automatic method for power control and phy mode switching control in adaptive phy mode 
systems 



(57) In radio transmission systems with point-to- 
point and point-to-multipoint topology a master station 
and one or several peripheral stations are defined as 
well as a downstream channel from the master station 
to the peripheral stations and an upstream channel from 
the peripheral stations to the master station. In such sys- 
tems, in order to send traffic to several peripheral sta- 
tions, the downstream channel is used by the master 
station in time division multiplexing. 

In some cases, the modulation type and the forward 
error correction, jointly called phy mode, depend on the 
addressed terminal. These systems are called adaptive 
phy mode systems. 

The present invention relates to adaptive phy mode 
systems, and it defines a power control technique for 
the terminal stations that also commands the phy mode 
switching and optimizes the system in terms of coverage 
and capacity. In particular the peripheral stations trans- 
mit with the several phy modes so that the signals are 
received at the master station makings performance re- 
lated parameter equal. Then a hysteresis is defined 
which regulates the phy mode switching, setting suitable 
power thresholds of the signal. 
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Description 

BACKGROUND AND FIELD OF THE INVENTION 

[0001] The present invention relates particularly to 
point-to-point and point-to-multipoint radio network sys- 
tems, as well as to other transmission systems working 
on different physical media. In particular this invention 
applies to adaptive phy mode systems. 

INVENTION BACKGROUND 

[0002] In point-to-multipoint systems, whatever phys- 
ical medium is used, a master station and one or several 
peripheral stations, also called terminals, are defined. 
While a particular embodiment of the present invention, 
applied to point-to-multipoint radio system, will be 
shown and described, it should be understood that the 
present invention is not limited thereto since other em- 
bodiments may be made by those skilled in the art. 
[0003] The transmissions from the master station to 
one or more peripheral stations are made on one logical 
channel, also called "downstream channel", typically 
with time division multiplexing. 

[0004] The transmissions from the peripheral stations 
to the master are made on another logical channel, also 
called "upstream channel". The upstream is divided 
from the downstream channel by time division duplexing 
or by frequency division duplexing, that is the transmis- 
sions in upstream direction could be made either in dif- 
ferent frequency channels, or in the same frequency 
channel but in different time-intervals. 
[0005] In other physical media alternative duplexing 
mechanisms could be used. 

[0006] With the term "phy mode" we mean the com- 
bination of modulation and FEC (Forwarding Error 
Check). Each phy mode is characterized by a different 
throughput and a different robustness. 
[0007] In well known art we can distinguish two differ- 
ent system generations: traditional systems, in which 
the master and the peripheral stations could transmit us- 
ing only one phy mode, even if the master may not use 
the same as the peripheral stations, and new system 
generations which can support adaptive phy modes. 
With the term "adaptive phy modes" we mean that the 
transmission stations, master or slaves, can use, in the 
reception or in the transmission of data, a certain 
number of phy modes, in different time intervals and in 
the same frequency channel. 

[0008] The transmitted power level cannot be the 
same for all the peripheral stations, but it is function of 
the distance from the master station, of climate condi- 
tions, and of phy modes. In traditional systems, which 
do not support adaptive phy modes, an automatic power 
level control, also called ^ATPC", regulates the trans- 
mission level of the peripheral stations. Inthe known art, 
with the ATPC techniques in traditional systems, the 
master station passes, in the downstream channel, the 



information in order to regulate the transmitted power 
level of each peripheral station. In this way the mean 
power level of the signals transmitted by the peripheral 
stations and received by the above-mentioned master 
5 station is kept near a certain level. 

[0009] A minimum received level, also called "thresh- 
old level", and a typical received level, near which the 
master receives the signals somewhat higher than the 
threshold level, also called "working point", are defined. 
w [001 0] Once the working level is set, taking implemen- 
tations issues into account, the master station automat- 
ically instructs the peripheral stations, by means of sig- 
naling messages, so that the peripheral stations trans- 
mit the correct power level in order to be received by the 
15 master near the working point. 

[0011] The above-mentioned working points and 
threshold levels are reference points, computed from 
implementation issues and from system dimensioning. 
[0012] Air fading is time variable. In traditional sys- 
tems the received power level is kept near the working 
point. When the peripheral station has not the sufficient 
power to counteract for example rain fading, the re- 
ceived power level at the master decreases. 
[0013] In non adaptive phy modes systems the mas- 
ter station and the peripheral stations transmit and re- 
ceive using the same phy mode, defined in advance at 
the implementation of the system. Accordingly the set- 
ting of the transmission power level of the peripheral sta- 
tions regards only the phy mode used for the transmis- 
sion by each peripheral station. For example consider 
a peripheral station transmitting a phy mode 16QAM 
without FEC. Typically, in normal working condition, the 
signal transmitted by this peripheral station is received 
by the master station near the working point. In this con- 
dition the master station tells to the peripheral station 
that the transmitted power level is correct. Let's pre- 
sume now that the fading increases, for example due to 
rain. The signal is received by the master station with a 
power level lower and lower as the rain fading increases. 
In this transition the peripheral station transmits always 
at the same power level. When the signal received at 
the master station reaches a threshold, lower than the 
working point, the master station tells the peripheral sta- 
tion to increase the transmitted power level in order to 
counteract the fading. With this procedure the received 
power level remains close to working point. In the same 
way the decreased attenuation is counteracted. If the 
received signal passes a threshold above the working 
point, the master station tells the peripheral station to 
reduce the transmitted power level. When the received 
power level is back to the working point, with proper sig- 
naling messages, the master station tells the peripheral 
station to keep the transmitted power level constant. 
[0014] The ATPC techniques for traditional systems 
are well known (for example see PAT 1997-463974). 
The constraints to be defined in the project stage are, 
besides the working point, the maximum and minimum 
levels that regulate the messaging signals in order to 
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increase or decrease the transmitted power level of the 
peripheral stations. The above-mentioned maximum 
and minimum thresholds have to be chosen in the prop- 
er way; not too far from the working point, in order to 
quickly counteract the signal fading; not too close to the 
working point, in order to avoid uncontrollable cycles 
due to message propagation and response time. 
[0015] In some systems the thresholds are not de- 
fined, and the control is made by periodical messages, 
always present even with small fading. In all cases, ide- 
ally* the algorithm controls the transmitted power level 
in order to keep the mean received signal constant and 
close to the working point of the used phy mode. 
[0016] In adaptive phy mode systems, the phy mode 
is not defined by default, but the master station and the 
peripheral stations can switch from one phy mode to an- 
other while the system is working. The management and 
control messages between the master station and the 
peripheral stations are transmitted using the pre-defined 
most robust phy mode. The data are transmitted using 
one of the phy modes, decided time by time by the mas- 
ter station. Depending on some parameters, such as 
distance, climate condition and interference, the master 
station can tell the peripheral station to switch from a 
phy mode to another one supported by both the master 
and the peripheral station. 

[0017] Since adaptive phy mode systems are new 
generation systems, in the known art there is no refer- 
ence to methods for applying power control to these sys- 
tems, as far as we know. The most straightforward meth- 
od to control the transmission power of the peripheral 
stations, in this case, is to equalize the mean power level 
received by the master station for all peripheral stations 
and for all phy modes as well. 

SCOPE AND SUMMARY OF THE INVENTION 

[0018] This invention applies to new transmission 
systems which support adaptive phy modes, and which 
adopt an ATPC mechanism. 

[0019] This invention defines an optimal method to 
control the power and the phy mode of the transmission 
for a peripheral station; the features of this method are 
minimizing of generated interference and optimization 
of performances. According to this invention, a particu- 
lar algorithm, still called ATPC, plays a relevant role in 
the adaptive phy mode systems, since it is responsible 
for the phy mode switching, as well as for the power con- 
trol. 

[0020] In those adaptive phy mode systems, due to 
the fact that the peripheral station transmits using differ- 
ent phy modes in different time intervals, defining how 
the power level, related to the phy modes, is received 
by the master station and how it is transmitted by the 
peripheral stations is mandatory. 
[0021 ] A threshold power level, different for every phy 
mode, is defined. It represents the minimum received 
power level that guarantees the requested performanc- 



es. A received power level, called "working point", dif- 
ferent for every phy mode and higher than the threshold 
power level of a certain margin, is also defined. 
[0022] According to the present invention the trans- 

s mitted power from the peripheral stations is set in order 
to have, at the master station, a received power close 
to the working point of the used phy mode; according to 
a dependent claim the above-mentioned working point 
is set so that the signal is received with equal decision 

io distance, no matter what the phy mode is; for example, 
with QAM modulations without any type of FEC, the de- 
cision distance is defined as the distance among the 
symbols of the constellation on the phase vector plane; 
similarly the decision distance is defined for other types 

is of modulation and in the^case of FEC; with equal deci- 
sion distance similar performances are obtained, in par- 
ticular in term of "bit error rate"«<BER). 
[0023] Another way to obtain similar performance, 
claimed in another dependent claim, consists in speci- 

20 tying the above-mentioned gap between threshold level 
and working point as constant and independent from the 
phy mode. 

[0024] It is possible, as well, to define directly, as it is 
claimed in another dependent claim, the working points 
2S so that every phy mode has exactly the same perform- 
ance in terms of BER. 

[0025] Managing the received power, and conse- 
quently the transmission power, in this way has the ef- 
fect to minimize the interference, both the co-channel 

30 and the adjacent channel one. 

[0026] Besides the optimum working point, the 
present invention describes, in dependent claims, an al- 
gorithm for the ATPC suitable to manage the switching 
of the phy modes. 

3s [0027] Unlike traditional systems, ATPC techniques 
for adaptive phy mode systems have to take into ac- 
count a certain amount of phy modes. In fact the master 
station, besides sending signaling messages to the pe- 
ripheral stations in order to reduce or increase the trans- 

40 mitted power level, in the adaptive system, has to send 
signaling messages related to the switching of the phy 
modes. According to the invention the algorithm that 
controls the power and the one that controls the phy 
mode switching interact with each other. The power lev- 

*s el received by the master station, and If the information 
is accessible, the knowledge of the power not currently 
used but available in the peripheral stations, regulate 
the commands to change phy mode. Besides the above- 
mentioned reference levels, threshold levels and work- 

so ing points, the switching phy mode levels have to be set. 
These levels regulate the switching between the phy 
modes. If the received signal continues to increase or 
decrease, in spite of the messages sent to a peripheral 
station by a master station to increase or decrease the 

ss transmitted power level, when one of the switching level 
is reached, the phy mode is switched. In this way the 
coverage and the throughput of the link are maximized. 
Moreover, if the master station knows that the non-used 
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available power of the peripheral station is sufficient to 
permit the transmission of a different phy mode, this 
piece of information can be used for the switching of the 
phy mode. 

[0028] Hysteresis is a feature of the claimed algo- 
rithm. It is defined by the choice of several switching lev- 
els, one for the switching from a first phy mode to a sec- 
ond phy mode and another one for the switching from 
the above-mentioned second phy mode to the first one. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0029] The invention, together with further objects 
and advantages thereof, may be understood with refer- 
ence to the following description, taken in conjunction 
with the accompanying drawings and in which: 

Figure 1 shows the received power levels of a sig- 
nal transmitted by a peripheral station that supports 
adaptive phy mode; 

Figure 2 shows the hysteresis algorithm in adaptive 
phy mode systems. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0030] According to the present invention the phy 
modes, transmitted by a peripheral station, are received 
by the master station approximately with the same per- 
formance; this can be achieved with a constant gap be- 
tween the working point and the threshold level for each 
phy mode, or working with the same BER, or with equal 
decision distance. These three strategies lead to similar 
results, even if not strictly equivalent from the mathe- 
matical point of view, and they contrast to the previous 
strategy, prior to this invention, that equalizes the mean 
power level of the signals received at the master station. 
[0031] In other words, according to the invention, be- 
tween any two phy modes there is a gap of power, de- 
pending on the considered phy modes. For example, 
choosing as default phy mode a QPSK modulation and, 
as FEC, a Reed Solomon code (RS) concatenated to a 
convolutibnal code (CC) with rate 2/3, and as second 
phy mode a QPSK modulation with RS only as FEC, we 
have a 4dB gap between the mean power of these two 
phy modes. 

[0032] From now on we describe a particular embod- 
iment of the invention referred to these two phy modes: 
QPSK without FEC and 16QAM without FEC. It should 
be understood that the present invention is not limited 
thereto since other embodiments may be made by those 
skilled in the art. 

[0033] Figure 1 shows how the signal is received by 
the master station in normal working conditions (without 
rain fading), with an equal gap power strategy (10dB) 
with respect to the threshold. The signals transmitted by 
the peripheral stations are received by the master sta- 
tion with two power levels: data transmitted using QPSK 



phy mode are received at the working point A; data 
transmitted using phy mode 1 6<QAM are received at the 
working point B, that is 7dB above the point A. 
[0034] In figure 2 the power control algorithm com- 
5 bined with the adaptive phy mode switching •control, 
claimed in a dependent claim, is sketched. The algo- 
rithm is described referring to absolute power levels that 
should not be considered a limitation for the invention 
since it the general idea of the algorithm, not some spe- 

10 cif ic threshold values are claimed. In high fading a signal 
transmitted by a peripheral station, working with -QPSK 
phy mode, is received by the master station in point A 
of figure 2, close to the threshold level. When the fading 
decreases, in case of better climate conditions, the 

is above-mentioned signal is received with an higher pow- 
er, moving from point A to point B. During this transition 
the peripheral station transmits with the same power, the 
maximum available. When the received signal reaches 
the point B, the master station tells the peripheral station 

20 to switch the phy mode. The peripheral station starts to 
transmit with the 16QAM phy mode, keeping the trans- 
mission power level as used in point B, the maximum 
available. From point B we pass to point C of figure 2. 
The fading continues to decrease. The signal continues 

25 to be received gradually with higher and higher power 
level. Now the master station tells the peripheral station 
to reduce the transmitted power. In this way the received 
power level is kept close to point C. 
[0035] In the situation of minimum fading the system 

so works in point C, where the peripheral station transmits 
with the power level needed to the signal to be received 
in the above mentioned point C. 
[0036] Now we assume that the fading increases. The 
signal tends to be received at a lower power level, but 

35 the master station tells the peripheral station to increase 
the transmitted power level in order to keep the received 
signal in point C. When the peripheral station has not 
the opportunity to increase any further its power in order 
tocounteract the fading, the received signal moves in- 

40 evitably from point -C towards point D. When the re- 
ceived signal reaches point D, the master station tells 
the peripheral station to switch the phy mode, transmit- 
ting QPSK phy mode instead 16QAM phy mode. After 
this operation the signal is received in point E. It's clear 
that a gap between point O and the threshold of 1-6QAM 
is present; the transition happens at this point and not 
closer to the threshold level due to the possibility that 
further fading could push the signal under the threshold 
level before the switching. Points B, C, D, and E define 

50 the hysteresis of the system. Hysteresis is mandatory 
in order to avoid uncontrollable switching cycles from 
one phy mode to another when the received signal is 
close the switching level. 

[0037] The received power level in point O is also 
55 called switching threshold level from phy mode 16QAM 
to phy mode QPSK. The received power level in point 
B is also called switching threshold level from phy mode 
QPSK to 16QAM. The received power level in pointC, 
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that in the example is equal to the power level in point 
B, is the working point of the phy mode 1GQAM. The 
power level in point E, that in the example is equal to 
the level in point D, is the working point of the phy mode 
QPSK. 

[0038] In a different embodiment the transaction be- 
tween the phy mode QPSK to 1 6QAM can be made ac- 
cording to the dotted tine in figure 2. According to this 
other embodiment, when the fading is decreasing and 
the system works in point E, the master station tells the 
peripheral station to reduce the transmitted power level, 
keeping the received power level in point E until the pow- 
er margin permits the switching directly to point C; this 
requires the master station to keep in memory, or to be 
informed about, the allowed power of the peripheral sta- 
tion; the complexity is higher, but this buys a lower in- 
terference. 

[0039] While a particular embodiment of the present 
invention has been shown and described, it should be 
understood that the present invention is not limited 
thereto since other embodiments may be made by those 
skilled in the art. 

[0040] It is thus contemplated that the present inven- 
tion encompasses any and ail such embodiments cov- 
ered by the following claims. 



Claims 

1 . Adaptive or variable phy mode transmission system 
with automatic control of the transmitted power, in- 
cluding at least one station called 'master 1 , and one 
or several peripheral stations, also called 'slaves', 
in which some stations are able to play both said 
master role and said peripheral role as well, said 
peripheral stations being equipped with proper 
means in order to regulate the transmitted power 
when a signaling message is received from the 
master station on a communication channel, also 
called 'downstream channel', characterized in that 
said master station includes means adapted to gen- 
erate said signaling messages, organized in order 
to control the power received by the master station, 
by effect of the transmission of peripheral stations, 
on the basis of a reference received power level, 
also called Vorking point', predefined for each phy 
mode used by the peripheral station for the trans- 
missions. 

2. The system of claim 1 where said working point de- 
pendent on the phy mode is set by adding a margin, 
constant and independent from the phy mode, to 
the threshold level of the corresponding phy mode. 

3. The system of claim 1 where said working point, de- 
pendent on the phy mode, is set by equalizing the 
performances in terms of bit error rate (BER) of 
each phy mode to a constant value, said constant 



value being independent on the used phy mode and 
being coincident with the required performance. 

4. The system of claim 1 where said working point, de- 
5 pendent on the phy mode, is set by equalizing the 

decision distances of the several phy modes. 

5. The system of one of the previous claims charac- 
terized by the fact that it includes means for power 

10 control and means for phy mode control, working 
jointly or separately. 

6. The system of claim 5 where said means, working 
jointly, are organized in order to control the trans- 
is mission power so that the received mean power is 

not lower than the working point of the current phy 
mode used for the transmission by the terminal, and 
they are also organized in order to switch to a more 
robust and less efficient phy mode, in the case that, 
20 in spite of the control, the received mean power 
goes lower than a predefine threshold, also called 
'switching level from said current phy mode to said 
more robust phy mode'. 

25 7. The system of claim 6 where the switching thresh- 
olds from the first phy mode to the other phy mode, 
and vice versa from said other phy mode to the first 
one, are different from each other and are chosen 
in order to generate a hysteresis. 

30 

8. The system of claims 6 and 7 where said means, 
working jointly, are also organized in order to control 
the power of transmission so that the received 
mean power is kept close to the working point of the 

35 used phy mode. 

9. The system of claims 6 , 7 and 8 where said means, 
working jointly, are also organized in order to acti- 
vate a phy mode switching to a less robust and more 

40 efficient one, in the case the received mean power 
level goes above a predefine level, also called 
'switching level from said current phy mode to said 
less robust phy mode'. 

45 10. The system of claims 6, 7, and 8 where said means, 
working jointly, are also organized in order to acti- 
vate a phy mode switching to a less robust and more 
efficient phy mode, in the case the master station 
has the information that the peripheral station has 

50 sufficient available power in order to guarantee the 
transmission using said less robust phy mode with 
such a power level that allows the master station to 
receive the transmitted signal above the working 
point of said less robust phy mode. 

55 

11. The system of claims from 6 to 10 where said 
switching levels overlap the working points of the 
phy modes toward which the switching applies. 



5 



EP 1 244 227 A1 



4QAM 16QAM 
B 



10 dB 



7dB 



"~\tf^-^^ Working 
point 



10 dB 

Threshold 



Mean power 
received 




IQ.1 



QPSK 16QAM 



-73dBm 




-66dBm T" !7dB 



7ldBm — !2dB 



- - 7dB 

¥ -76dBm 



-83dBiri* Minimum OdB 
threshold 



Power received 




6 



EP 1 244 227 A1 



European Pi tent 

onto* 



EUROPEAN SEARCH REPORT 



€P 01 S3 0201 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document wHh indkc&fon, where epproprislo, 
of relevant r, 



tocWm 



CLASaFICAtlONOFTNE 
APPLICATION (mLCLT) 



A 
X 

A 
X 



WO 99 20016 A (LE NG0C TH0 ;WINNET NCS INC 
(US)) 22 April 1999 (1999-04-22) 

* abstract; figure 6 * 

* page 3, line 22-31; figure 5 * 

* page 10, line 20 - page 11, line 5 * 

* page 13, line 23 - page 14, line 27 * 

* page 17, line 19 - page 18, line 2 * 

US 5 392 459 A (BABA SAT0SHI ET AL) 
21 February 1995 (1995-02-21) 

* column 3, line 44 - column 4, line 17 * 

* column 5, line 55 - line 64; figure 3 * 

UO 99 21287 A (COMSAT CORP ;SAYE6H S0HEIL 
I (US); PATANKAR SHEKHAR V (US)) 
29 April 1999 (1999-04-29) 

* abstract * 

W0 00 41318 A (HANZ0 LAJ0S ;W0NG CH0ONG 
HIN (GB); CHERRIMAN PETER JOHN (GB); UNIV) 
13 July 2000 (2000-07-13) 

* abstract; figure 1 * 

* page 15, line 359 - page 16, line 390 * 

US 6 134 230 A (FRO0IGH CARL MAGNUS ET 
AL) 17 October 2000 (2000-10-17) 

* column 3, line 55 - column 4, line 23; 
claim 1 * 

WO 01 10048 A (INTEGRITY BROADBAND 
NETWORKS I) 8 February 2001 (2001-02-08) 

* abstract; figure 3 * 

* page 3, line 8 - page 4, line 20 * 

US 5 577 087 A (FURUYA YUKITSUNA) 
19 November 1996 (1996-11-19) 
abstract; claim 1 ♦ 
column 1, line 6 - Hne 61 * 



1-11 



1-11 



2-11 
1 

2-11 




26 October 2001 



1-11 



H04B7/005 
H04L1/00 



TECHNICAL REL06 
SEARCHED (MjCL7) 



H04B 
H04L 



Katruff , M 



CATEGORY OF CITED DOCUMENTS 

X : parttarfarty r w iaw ant V taftan aforw 
Y : parfloJarty relevant If combined aHlh another 
document of f» same category 



T fioory or prtnoJpto underlying 
E : eerier patent document but pubfiehed on, or 

after twflfogcate 
D ; document dted in tie appttoadon 
L : document ottad lor other reesora 

4 : (riwrrtberol thi eeme p«M^ tem ^r . oorireapond^g ~ 



7 



EP 1 244 227 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 01 83 0201 



This annex lists the patent famtty members relating to the patent documents chad fri the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office >s In no way Cable for these particulars which are merely given for the purpose of formation. 

26-10-2001 



Patent document 

In 



Publication 



Patent tamty 



Publication 
date 



W0 9920016 


A 


22-04-1999 


AU 


1092699 A 


03-05-1999 








EP 


1023792 Al 


02-08-2000 








TW 


408541 


B 


11-10-2000 








WO 


9920016 Al 


22-04-1999 


US 5392459 


A 


21-02-1995 


JP 


2882147 B2 


12-04-1999 








JP 


5153083 A 


18-06-1993 








GB 


2262016 A ,B 


02-06-1993 


WO 9921287 


A 


29-04-1999 


AU 


1083599 


A 


10-05-1999 








AU 


1083699 


A 


10-05-1999 








AU 


1083799 


A 


10-05-1999 








AU 


1083899 


A 


10-05-1999 








AU 


1188199 


A 


10-05-1999 








AU 


1270499 


A 


10-05-1999 








AU 


1271299 


A 


10-05-1999 








AU 


9696498 


A 


10-05-1999 








EP 


1032986 


Al 


06-09-2000 








EP 


1042932 


Al 


11-10-2000 








€P 


1025653 


Al 


09-08-2000 








EP 


1044513 


Al 


28-10-2000 








EP 


0960489 


Al 


01-12-1999 








EP 


0960490 


Al 


01-12-1999 








JP 


2000508155 


T 


27-06-2000 








JP 


2000505993 


T 


16-05-2000 








WO 


9921378 


Al 


29-04-1999 








WO 


9921291 


Al 


29-04-1999 








WO 


9921287 


Al 


29-04-1999 








WO 


9921329 


Al 


29-04-1999 








WO 


9921294 


Al 


29-04-1999 








WO 


9921290 


Al 


29-04-1999 








wo 


9921295 


Al 


29-04-1999 








wo 


9921296 


Al 


29-04-1999 


WO 0041318 


A 


13-07-2000 


AU 


1990100 A 


24-07-2000 








wo 


0041318 Al 


13-07-2000 


US 6134230 


A 


17-10-2000 


AU 


8754198 A 


22-03-1999 








BR 


9811395 A 


22-08-2000 








CN 


1277765 T 


20-12-2000 








EP 


1010286 Al 


21-06-2000 








JP 


2001515306 T 


18-09-2001 








wo 


9912302 Al 


11-03-1999 








TW 


408555 B 


11-10-2000 


W0 0110048 


A 


08-02-2001 


AU 


6239900 A 


19-02-2001 



For more detafb about this annex : see OffldaJ Journal of the European Patent Office, No. 12/82 



6 



EP 1 244 227 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPUCATION NO. CP 01 83 0201 



This annex lists the patent family members relating to the patent documents cited In the above-mentoned European search report. 
The members are as contained In the European Patent Office £DP file on 

The European Patent Office Is In no way liable tor these particulars whtch ere merely given for the purpose of In fo rma tio n. 

<26-10-*OOl 



Patent document 
cited In search report 


Publication 
date 


Patent tamfly 
momberfs) 


PubUcafJon 
date 


WO 0110048 


A 




WO 


0110048 Al 


08-02-2001 


US 5577087 


A 


19-11-1996 


JP 


2776094 82 


16-07-1998 



JP 5130082 A 25-05-1993 



1 

s 

s 

8 1 _ . _ 

§ For more details about this annex : Me Official Journal of me European Partem Office. No 12/32 



9 



